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Preliminary Amendment 


REMARKS 


Consideration of the newly added claims is requested. 

Claims 1, 12-14, 20, 21, 26-35, and 76-141 are pending. Support for the newly added 
claims is in the original claims as filed, and throughout the specification, including the Example. 
Additional support for the amendments to Claims 68 and 72 is at page 8, lines 18-28. Support 
for the newly added claims is as follows: 

Claims 76-78: Original Claims 56-58; 

Claim 79: Original Claim 72; 

Claims 80-84 and 86-97: page 8, lines 3-17; 

Claim 85: Original Claim 35; 

Claims 98-1 10: page 9, lines 1-8; 

Claims 1 1 1-133: page 8, lines 18-29, page 10, lines 3-8; and 
Claims 134-141 : page 10, line 20 to page 11, line 10. 

It is respectfiiUy submitted that the claims are in condition for allowance and notification 
to that effect is earnestly solicited. The Examiner is urged to telephone the undersigned attorney 
if any questions should arise. 


P.O. ADDRESS: 

WHYTE HIRSCHBOECK DUDEK S.C. 
1 1 1 East Wisconsin Avenue, Suite 2100 
Milwaukee, Wisconsin 53202 
(414) 273-2100 

Customer No. 31870 


RespectfiiUy submitted. 



Registration No. 34,259 


MKE/752293.1 


3 


Express Mail No. EL8 1 0082672 


WHAT IS CLAIi 


1. ramended^ Amethoi 



Waning wafer surfaces, comprising the steps of: 


providing a wafer surface bearing overlying material thereon; and 
cleaning the wafer surface by removing at least a portion of the overlying material from 
the wafer surface by applying an aqueous solution comprising a major amount of one or more 
inorganic fluorine-comprising compounds and one or more organic acids in a ratio of about 
100:1 to about 55:45 (v/v) , the solution having a pH of about 3 to about 9, such that the surface 
of the wafer is rendered substantially hydrophobic. 

2^ Th e m e thod of Claim 3, wh e rein the overlying material on the surface of th e waf e r 

comprises a low k di e l e ctric lay e r, and th e st e p of cl e aning th e waf e r surfac e comprises 
r e moving th e di e lectric layer at a rate of gr e at e r than about 1000 angstroms p e r minute. 

Th e m e thod of Claim 2, wherein the aqu e ous solution compris e s on e or mor e 

hydrofluoric acid and one or mor e organic acids in a ratio of about 2:1 (v/v), such that the 
di e lectric lay e r is remov e d at a rate of about 2500 angstroms per minute. 

4^ Th e method of Claim 2, wherein th e aqueous solution compris e s at l e ast ammonium 

fluorid e and on e or mor e organic acids in a ratio of about 2:1 (v/v). 

Th e m e thod of Claim 1, wherein the overlying mat e rial on th e surface of the wafer 

comprises a low k di e l e ctric lay e r, and th e step of cl e aning the wafer surfac e comprises 
r e moving th e di e lectric lay e r from th e wafer surface at a rate of about 50 to about 
1000 angstroms p e r minute. 

^- Th e method of Claim 5, w^h e r e in th e aqueous solution compris e s at l e ast hydrofluoric 

acid and on e or more organic acids in a ratio of about 1 :2 (v/v), such that the di e l e ctric layer is 
r e mov e d at a rat e of about 100 to about 600 angstroms p e r minute. 
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Th e m e thod of Claim 5, whoroin the aqueous solution comprises at least ammonium 

fluoride and one or more organic acids in a mtio of about 2:1, such that the dielectric layer is 
r e mov e d at a rat e of about 50 150 angstroms p e r minut e . 

Th e m e thod of Claim 1, wh e r e in th e overlying material on th e surfac e of th e waf e r 

compris e s a low k di e l e ctric lay e r, and a photor e sist lay e r overlying th e di e l e ctric lay e r and th e 
st e p of cleaning the waf e r surfac e compris e s r e moving th e di e lectric lay e r and the photor e sist 
lay e r at a rat e of about 50 to about 1000 angstroms per minut e . 

9^ Th e m e thod of Claim 8, wherein th e aqu e ous solution compris e s at l e ast hydrofluoric 

acid and on e or mor e organic acids in a ratio of about 1 :2 (v/v), such that th e di e lectric lay e r is 
r e mov e d at a rat e of about ^00 to about 600 angstroms p e r minute. 

Th e m e thod of Claim 9, wh e rein th e aqu e ous solution compris e s at l e ast ammonium 

fluorid e and on e or mor e organic acids in a ratio of about 2: 1 (v/v), such that th e di e l e ctric layer 
is r e moved at a rat e of about 100 angstroms p e r minut e . 

Th e m e thod of Claim 1, wherein th e composition is an aqueous solution consisting 

e ssentially of th e on e or mor e in organic fluorin e comprising compounds and th e one or mor e 
organic acids. 

12. famended) A method for surface treating wafer surfaces, comprising the steps of: 

providing a wafer surface having a low-k dielectric layer disposed thereon and a 
photoresist layer overlying the dielectric layer; and 

treating the wafer surface to remove at least a portion of the dielectric layer with minimal 
removal of the photoresist layer, by applying an aqueous solution of one or more inorganic 
fluorine-comprising compounds and one or more organic acids, the solution having a pH of 
about 3 to about 6 about 2 to about 6, such that the dielectric layer is remov e d s e l e ctiv e to the 
photor e sist selectivelv removed at a rate of greater than about 1000 angstroms per minute. 
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13. The method of Claim 12, wherein the aqueous solution comprises at least hydrofluoric 
acid and the one or more organic acids in a ratio of about 2:1 (v/v), such that the dielectric layer 
is selectively removed at a rate of about 2300 to about 2700 angstroms per minute. 

14. The method of Claim 12, wherein the aqueous solution comprises at least ammonium 
fluoride and the one or more organic acids in a ratio of about 2:1 (v/v). 

A m e thod for surfac e tr e ating wafer surfaces, comprising th e stops of 

providing a waf e r surfac e having a low k diel e ctric layer dispos e d th e r e on and a 
photor e sist lay e r ov e rlying th e di e l e ctric lay e r; and 

tr e ating the wafer surfac e to remov e at least a portion of th e dielectric layer with minimal 
r e moval of th e photor e sist layer, by applying an aqu e ous solution of one or more inorganic 
fluorine comprising compounds and one or mor e organic acids in a ratio of about 1 :2 (v/v), and 
having a pH of about 3 to about 9 such that th e dielectric lay e r is r e moved s e lective to the 
photor e sist at a rate of about 50 to about 1000 angstroms p e r minut e . 

Th e method of Claim 15, wherein th e aqueous solution comprises at l e ast hydrofluoric 

acid, and th e dielectric layer is s e l e ctiv e ly remov e d at a rate of about 100 to about 600 angstrom s 
p e r minute. 

Th e m e thod of Claim 15, wherein th e aqu e ous solution compris e s at l e ast ammonium 

fluoride and the on e or more organic acids in a ratio of about 2:1 (v/v), such that the dielectric 
lay e r is s e l e ctiv e ly removed at a rat e of about 50 to about 150 angstroms per minute. 

A post e tch cl e aning to s e l e ctiv e ly r e mov e a low k di e l e ctric mat e rial from a wafer, 

comprising: 

providing a waf e r surface having a lay e r of the low k dielectric mat e rial dispos e d thereon 
and a photor e sist layer ov e rlying th e di e l e ctric lay e r; and 
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tr e ating tho wafer surfac e to remove at least a portion of th e diGloctric layer, by apply an 
aqu e ous solution of a least one inorganic fluorine comprising compound and at least on e organic 
acid component in a ratio of about 1 :2 (v/v), tho solution having a pH of about 3 to about 9, such 
that th e removal rate of th e low k di e l e ctric mat e rial is controlled at about 50 to about 
1000 angstroms p e r minute. 

A m e thod of cl e aning wafer surfac e s, the method comprising th e st e ps of 

providing an aqueous solution comprising at l e ast on e inorganic fluorin e comprising 

compound and at least one organic acid; 

providing a wafer having an unmasked low k dielectric material disposed on at least a 

portion of on e surface; and 

contacting the surface of the wafer ha\1ng the low k dielectric material th e reon with th o 

aqu e ous solution under conditions effective to remove at least a portion of tho low k dielectric 

mat e rial at a rate of gr e ater than about 1000 angstroms per minute. 

20. A method of cleaning wafer surfaces, the method comprising the steps of: 
providing an aqueous solution comprising at least one inorganic fluorine-comprising 

compound selected from the group consisting of hydrofluoric acid and ammonium fluoride, and 
mixtures thereof; and at least one organic acid selected from the group consisting of citric acid, 
acetic acid, ascorbic acid, and mixtures thereof; 

providing a wafer having a low-k dielectric material disposed on at least a portion of one 
surface; and 

contacting the surface of the wafer having the low-k dielectric material thereon with the 
aqueous solution under conditions effective to remove at least a portion of the low-k dielectric 
material at a rate of about 50 to about 1000 angstroms per minute. 

2 1 . The method of Claim 20, wherein the aqueous solution comprises about 30 % to about 
70 % by volume of the fluorine-comprising compound, and about 30 % to about 70 % by volume 
of the organic acid, based on the total volume of the solution. 
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The method of Claim 20, whorcin tho aqueous solution includGS at least hydrofluoric acid 

and at least one organic acid in a ratio of about 1 :2 (v/v), to remove at least a portion of the low k 
mat e rial at a rate of about 100 to about 600 angstroms p e r minute. 

Th e method of Claim 22, wherein the aqueous solution includes about 30 to about 10 % 

by volume of hydrofluoric acid, and about 60 to about 70 % by volume of the organic acid. 

Th e method of Claim 20, wherein th e aqueous solution includes at l e ast ammonium 

fluoride and at least one organic acid in a ratio of about 2:1 (v/v), to remove at least a portion of 
the low k material at a rate of about 50 to about 1 50 angstroms per minute. 

The method of Claim 21, wherein the aqueous solution includes about 60 to about 70 

by volum e of ammonium fluoride, and about 30 to about 10 % by volum e of the organic acid. 

26. A method of cleaning wafer surfaces, the method comprising the steps of: 
providing an aqueous solution comprising an inorganic fluorine-comprising compound 

selected from the group consisting of hydrofluoric acid and ammonium fluoride, and mixtures 
thereof; and an organic acid selected from the group consisting of citric acid, acetic acid, 
ascorbic acid, and mixtures thereof; 

providing a wafer having a low-k dielectric material disposed on at least a portion of one 
surface; and 

contacting the surface of the wafer having the low-k dielectric material thereon with the 
aqueous solution under conditions effective to remove at least a portion of the low-k dielectric 
material at a rate greater than about 1000 angstroms per minute. 

27. The method of Claim 26, wherein the aqueous solution includes at least hydrofluoric acid 
and one or more organic acids in a ratio of about 2: 1 (v/v). 
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28. The method of Claim 27, wherein the aqueous solution includes about 63 to about 70 % 
by volume of hydrofluoric acid, and about 30 to about 36 % by volume of the one or more 
organic acids. 

29. The method of Claim 26, wherein the aqueous solution includes at least ammonium 
fluoride and one or more organic acids in a ratio of about 2:1 (v/v). 

30. The method of Claim 26, wherein the aqueous solution includes about 63 to about 70 % 
by volume of ammonium fluoride, and about 30 to about 36 % by volume of the one or more 
organic acids. 


3 1 . (amended) A method of surface treating wafer surfaces, comprising the steps of: 

providing a wafer surface having a low-k dielectric layer disposed thereon and a 
photoresist layer overlying the dielectric layer; and 

providing an aqueous composition comprising at least one inorganic fluorine-comprising 
compound, and a major amount of one or more organic acids; and 

contacting the surface of the wafer having the low-k dielectric and photoresist layers 
thereon with the composition under conditions effective to selectively remove the photoresist 
layer while leaving the low-k layer essentially substantiallv intact on the substrate. 

32. (amended) The method of Claim 3 1 , wherein the composition comprises an aqueous 
solution of at least hydrofluoric acid and the one or more organic acids in a ratio of about 1 :100 
to about 45:55 (v/v), such that the composition removes the photoresist mask substantiallv 
completely from the surface s e lective to the di o loctric layer . 

33. The method of Claim 3 1 , wherein the inorganic fluorine-comprising compound is 
selected from the group consisting of hydrofluoric acid, ammonium fluoride, and mixtures 
thereof; and the organic acid is selected from the group consisting of citric acid, gallic acid, 
acetic acid, formic acid, propionic acid, n-butyric acid, isobutyric acid, benzoic acid, ascorbic 
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acid, gluconic acid, malic acid, malonic acid, oxalic acid, succinic acid, tartaric acid, and 
mixtures thereof. 

34. The method of Claim 31, wherein the organic acid is selected from the group consisting 
of citric acid, acetic acid, ascorbic acid, and mixtures thereof 

35. The method of Claim 3 1 , wherein the step of contacting the surface of the wafer 
comprises immersing the wafer in a bath of the composition, spraying the surface of the wafer 
with the composition, exposing the wafer to a vapor, or any combination thereof 

A method of cl e aning wafer surfac e s, comprising: 

formulating an aqueous composition for selectiv e ly r e moving at l e ast a portion of a low - k 
di e lectric lay e r from a wafer surface at a pred e t e rmin e d rate, the composition consisting 
e ss e ntially of on e or more inorganic fluorin e comprising compounds and on e or more organic 
acids, and having a pH of about 3 to about 9; 

providing a w^afer having a low Ic diel e ctric material disposed on at least a portion of on e 
surface; and 

contacting th e waf e r having th e low k di e l e ctric mat e rial th e reon with th e composition 
und e r conditions e ffective to remove at l e ast a portion of the low k di e lectric mat e rial at the 
pr e d e t e rmined rat e . 

Th e m e thod of Claim 36, wher e in th e inorganic fluorin e comprising compound is 

s e l e ct e d from the group consisting of hydrofluoric acid, ammonium fluoride, and mixtures 
th e r e of; and th e organic acid is sel e ct e d from th e group consisting of citric acid, acetic acid, 
ascorbic acid, and mixtures th e r e of 

Th e m e thod of Claim 36, wh e rein the composition is formulat e d to remove the di e l e ctric 

lay e r at a rat e greater than about 1000 angstroms p e r minute. 
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The mothod of Claim 36, wherein tho composition is formulated to romovo the dicloctric 

lay e r at a rate of about 50 to about 1000 angstroms per minute. 

40: Th e m e thod of Claim 36, wher e in at l e ast a portion of th e low k di e l e ctric lay e r is 

unmasked, 

44-^ Th e m e thod of Claim 36, wherein at least a portion of th e low k di e lectric lay e r is 

masked by an ov e rlying layer of photoresist, 

43^ The m e thod of Claim 11, wherein th e composition is formulated to r e mov e th e di e lectric 

lay e r and th e photor e sist layer from th e surfac e of th e waf e r, such that th e surfac e of th e substrat e 
is r e nd e r e d substantially hydrophobic. 

4^: Th e m e thod of Claim 11, wher e in th e composition is formulat e d to remov e th e di e l e ctric 

lay e r s e lectiv e to tho photoresist at a rat e of about 50 to about 1000 angstroms p e r minut e . 

44^ Th e m e thod of Claim 11, wherein th e composition is formulated to r e mov e th e di e lectric 

lay e r s e lectiv e to tho photoresist at a rat e of gr e at e r than about 1000 angstroms p e r minut e . 

4&-. A m e thod of cl e aning waf e r surfac e s, comprising: 

formulating an aqueous composition for s e lectiv e ly removing at l e ast a portion of a low k 
di e l e ctric lay e r dispos e d on tho wafer surfac e at a pr e d e t e rmin e d rat e , th e composition consisting 
e ss e ntially of one or mor e organic fluorin e comprising compounds and on e or mor e inorganic 
acids, and having a pH of about 3 to about 9; 

providing a waf e r having a low k di e l e ctric mat e rial dispos e d on at l e ast a portion of one 
surfac e ; and 

contacting the wafer having th e low k di e l e ctric material th e r e on with th e composition 
und e r conditions e ffectiv e to remove at least a portion of the low k di e lectric material at tho 
pr e d e t e rmin e d rat e . 
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Th e m e thod of Claim 15, whoroin tho organic fluorine comprising compound is soloctcd 

from tho group consisting of hydrogen fluoride pyridinium, triothylamino trihydrofluorido, 
t e tram e thylammonium fluoride, and mixtur e s th e r e of 

Th e method of Claim 15, wherein th e inorganic acid is s e l e cted from th e group consisting 

of sulfuric acid, nitric acid, hydrochloric acid, phosphoric acid, and mixtures thereof 

4*^ Th e m e thod of Claim 15, wh e rein the composition is formulated to r e move th e dielectric 

lay e r at a rate gr e ater than about 1000 angstroms per minut e . 

Th e m e thod of Claim 15, wherein th e composition is formulated to r e move th e di e l e ctric 

lay e r at a rat e of about 50 to about 1000 angstroms per minute. 

Th e m e thod of Claim 15, wherein at least a portion of th e low k di e l e ctric lay e r is 

unmask e d. 

Th e m e thod of Claim ^5, wherein at least a portion of the low k di e l e ctric mat e rial is 

mask e d by an overlying layer of photoresist. 

Th e m e thod of Claim 51, wherein th e composition is formulated to r e move th e di e l e ctric 

layer and the photoresist lasher from th e surfac e of th e waf e r such that the surface of th o substrate 
is r e nd e red substantially hydrophobic. 

Th e method of Claim 51, wh e rein th e composition is formulat e d to r e move th e di e l e ctric 

lay e r selective to the photoresist at a rate of about 50 to about 1000 angstroms per minute. 
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5 4 . [53]. Th e method of Claim 51, wher e in th e composition is formulated to romovo the 
di e l e ctric lay e r selectiv e to the photor e sist at a rat e of gr e at e r than about 1000 angstroms per 
minut e . 

55. [51.] A composition for cl e aning or tr e ating a surfac e of a s e miconductor wafer, comprising: 

an aqu e ous solution of a major amount of on e or mor e inorganic fluorine comprising 
compounds and on e or more organic acids in a ratio of about 100:1 to about 55:15 (v/v), to 
r e move organic mat e rial and low k di e l e ctric material from th e surfac e of th e waf e r wh e r e by th e 
surfac e of th e substrat e is r e nd e r e d substantially hydrophobic; th e composition having a pH of 
about 3 to about 9. 

56. [55.] The composition of Claim 51, wh e r e in th e inorganic fluorin e comprising compound is 
s e l e cted from th e group consisting of hydrofluoric acid, ammonium fluorid e , and mixtures 
th e r e of 

57. [56.] Th e composition of Claim 51, wher e in th e organic acid is sel e ct e d from th e group 
consisting of citric acid, gallic acid, ac e tic acid, formic acid, propionic acid, n butyric acid, 
isobutyric acid, b e nzoic acid, ascorbic acid, gluconic acid, malic acid, malonic acid, oxalic acid, 
succinic acid, tartaric acid, and mixtur e s th e r e of. 

58. [57.] Th e composition of Claim 51, wh e r e in th e organic acid is s e l e ct e d from th e group 
consisting of citric acid, ac e tic acid, ascorbic acid, and mixtur e s ther e of 

59 [58.] Th e composition of Claim 5 4 , wh e r e in the aqu e ous solution consists essentially of th e 
on e or mor e inorganic fluorin e comprising compounds and th e on e or mor e organic acids. 

60. [59.] Th e composition of Claim 51, wh e r e in th e aqueous solution includ e s at l e ast 
hydrofluoric acid and at l e ast on e organic acid in a ratio of about 1 :2 (v/v). 
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61 . [60.] Tho composition of Claim 59, wherein tho aqu e ous solution includes about 30 to about 
^0 % by volume of hydrofluoric acid, and about 60 to about 70 % by volume of the organic acid. 

62. [6L] Th e composition of Claim 51, wh e r e in the aqu e ous solution includ e s at l e ast 
ammonium fluoride and at least on e organic acid in a ratio of about 2:1 (v/v). 

63. [62.] Th e composition of Claim 61, wh e r e in tho aqu e ous solution includes about 60 to about 
70 % by volume of ammonium fluoride, and about 30 to 10 % by volume of tho organic acid. 

61 [63.] A composition for cleaning or tr e ating a surfac e of a s e miconductor waf e r, comprising: 

an aqu e ous solution of a major amount of on e or moro organic fluorine comprising 
compounds and one or more inorganic acids in a ratio of about 1 :5 (v/v), to r e mov e organic 
mat e rial and low k dielectric material from tho surface of tho wafer such that the surface of tho 
substrate is r e ndered substantially hydrophobic; th e composition having a pH of about 3 to about 

65. [61.] Th e composition of Claim 63, wh e rein the organic fluorin e comprising compound is 
s e l e ct e d from the group consisting of hydrog e n fluorid e pyridinium, tetram o thylammonium 
fluorid e , tri e thylamine trihydrofluoride, and mixtures ther e of 

66. [65.] Th e composition of Claim 63, wh e r e in the inorganic acid is sel e ct e d from tho group 
consisting of sulfuric acid, nitric acid, hydrochloric acid, phosphoric acid, and mixtures th e reof 

67. [66.] Th e composition of Claim 63, wh e r e in th e aqu e ous solution consists e ss e ntially of th e 
on e or mor e organic fluorine comprising compounds and tho one or moro inorganic acids. 

68. [67.] A composition for surfac e tr e ating wafer surfaces, comprising: 

an aqueous solution of a major amount of on e or mor e inorganic fluorine comprising 
compounds and one or more organic acids to r e move organic mat e rial and low k dielectric 
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mat e rial from tho surfaco of tho wafer, such that the di e lectric lay e r is romov e d selectiv e to the 
photor e sist at a rate of about 50 to about 1000 angstroms p e r minute; the composition having a 
pH of about 3 to about 9. 

69. [68.] Th e composition of Claim 67, wh e r e in th e aqueous solution compris e s at l e ast 
hydrofluoric acid, and th e diel e ctric lay e r is s e l e ctiv e ly r e moved at a rate of about 100 to about 
600 angstroms p e r minut e . 

70. [69.] Th e composition of Claim 67, wh e r e in th e aqueous solution comprises at l e ast 
ammonium fluorid e and th e one or mor e organic acids in a ratio of about 2:1 (v/v), such that th e 
di e l e ctric lay e r is s e l e ctiv e ly r e mov e d at a rate of about 50 to about 150 angstroms p e r minut e . 

71. [70.] Th e composition of Claim 67, wh e r e in th e composition is an aqueous solution 
consisting e ssentially of the on e or mor e in organic fluorine comprising compounds and the one 
or more organic acids. 

72. [71.] A composition for surfac e tr e ating waf e r surfac e s, comprising: 

an aqu e ous solution of a major amount of on e or mor e inorganic fluorin e comprising 
compounds and one or more organic acids to remov e organic mat e rial and low k di e l e ctric 
material from th e surfac e of th e waf e r, such that the di e l e ctric lay e r is r e moved s e l e ctive to th e 
photoresist at a rat e up to than about 1000 angstroms p e r minut e ; th e composition having a pH of 
about 3 to about 9. 

73. [72.] Th e composition of Claim 71, wh e r e in th e aqu e ous solution compris e s at l e ast 
hydrofluoric acid and th e on e or mor e organic acids in a ratio of about 1 :2 (v/v), wh e r e by th e 
di e l e ctric lay e r is s e l e ctiv e ly r e mov e d at a rat e of about 100 to about 600 angstroms per minute. 
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71. [73.] The compoGition of Claim 71, wheroin the aqu e ous solution comprises at least 
ammonium fluoride and the on e or more organic acids in a ratio of about 2:1 (v/v), wh e r e by the 
dielectric lay e r is s e l e ctively removed at a rate of about 50 to about 150 angstroms per minute. 

75. [71] Th e composition of Claim 71, wh e r e in the composition is an aqu e ous solution 
consisting e ssentially of the one or more in organic fluorin e comprising compounds and th e on e 
or more organic acids. 

76. Tnew) The method of Claim L wherein the inorganic fluorine-comprising compound is 
selected from the gro up consisting of hydrofluoric acid, ammonium fluoride, and mixtures 
thereof 

77. (new) The method of Claim L wherein the organic acid is selected from the^ roup 
consisting of citric a cid, gallic acid, acetic acid, formic acid, p ro pionic acid, n-butvric acid. 
isobutvric acid, benz oic acid, ascorbic acid, gluconic acid, mali c acid, malonic acid, oxalic acid, 
succinic acid, tartaric acid, and mixtures thereof. 

78. Tnew ) The method of Claim 1. wherein the organic acid is selected from the g roup 
consisting of citric acid, acetic acid, ascorbic acid, and mixtures thereof 

79. faew) A method of cleaning a surface of a semiconductor substrate, comprising the step s of: 

applying an a queous solution to remove org an ic material and low-k dielectric material 
from the surface of the substrate, the aqueous solution effective to selectively remove the 
dielectric layer at a rate greater than about 2000 angstroms per minute: t he aqueous solution 
comprising one or m ore organic fluorine-comp rising compounds and one or more inorg anic 
acids, and having a p H of about 2 to about 6. 
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80. (new) A method of cleanin g a surface o f a semico nductor substrate, comp rising the step<s of 

applying an aqueous solu tion to the surface of the substrate to remove di electric material 
and organic material and render t he surface hydrop hobic : the aq ueo us solution comp rising an 
inorganic fluorine compound and an organic acid in a ratio of about 1 :2 to about 2: 1 (\/v\ and 
haying a pH of about 3 to about 6. 

81. Tnew) The method of Clai m 80. wherein the aq ue ous solution removes th e dielectric 
material at a rate of a bout 50 to about 1000 an gstroms per minute. 

82. (new) The method of Claim 80. wherein the aq ueou s solution removes the d ielectric 
material at a rate of about 50 to about 600 angstroms per minute. 

83. (new) The method of Clai m 80. wherein the aq ueous solutio n comp rises hydrofluoric acid 
and an organic acid in a ratio of abo ut 1 :2 (v/v). a nd has a p H of about 3 to about 4: and the 
aqueous solution remo ves the diele ctric material at a rate o f about 400 to about 600 ang stroms 
per minute. 

84. (new) The method of Claim 80. wherein the aq ueous solution comprises ammonium 
fluoride and an organic acid in a ratio of about 2:1 (v/v). and has a p H of about 4 to abo ut 6: and 
the aqueous solution removes the dielectric material at a rat e of about 50 to about 1 50 ang stroms 
per minute. 

85. (new) The method of Claim 80, wherein the step of contacting t he surface of the wafer 
comprises immersing the wafer in a bath of the comp ositi on, sp rayin g the surface of the wafer 
with the composition, exposin g the wafer to a vapor, or any combination thereof. 

86. (new) A method of treating a surface of a semiconductor substrate, comp risi ng the step s of: 

applying an aqueous solu tion to the surface of the substrate to remove o rganic material 
and dielectric material to render the surface hydrophobic, the aoueous s olution comp rising an 
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inorganic fluorine compound an d an organic acid in a ratio of about 1 :2 to about 2:1 (v/y\ and 
having a dH of about 3 to about 6: the inorgan ic fluorine compound selected from the group 
consisting of hydrofl uoric acid, ammonium fluoride, and mixtures thereof 

87. fnew) The method of Clai m 86. wherein the org a nic acid is selected from the group 
consisting of citric acid, gallic acid, acetic ac id, formic acid, prop ion ic acid, n-bu tvric acid, 
isobutvric acid, benzoic acid, asco rbic acid, gluconic acid, m alic acid, malonic acid , oxalic acid, 
succinic acid, tartaric acid, and mixtures thereof 

88. (new) A method of treating a surface of a semiconduct or substrate, comprisin g the steps of: 

applying an aqueous soluti on to the surface of the substrate to remove org anic material 
and dielectric material therefrom a nd render the surface of the substrate hydrop hobic: the 
aqueous solution comprising an inorganic flu orine compound and an org anic aci d in a ratio of 
about 1 :2 to about 2:1 (v/v\ and ha ving a p H of about 3 to ab out 6: the inorganic fluorine 
compound selected from the group consisting of hydrofluoric acid, am monium fluoride, and 
mixtures thereof the organic acid selected fro m the g roup consisting of citric acid, acetic acid, 
ascorbic a cid, and mixtures thereof 

89. Tnew) A method of treating a surface of a semiconductor substr ate, comp rising the steps of: 

applying an aqueous solution to the su rface of the substrate to remove org anic material 
and dielectric material therefrom at a rate of about 400 to about 600 ang stroms/minute to render 
the surface hydrophobic: the aqueous solution comp risin g hydrofluori c acid and an organic acid 
in a ratio of about 1 :2 (v/\\ and having a p H of about 3 to about 4. 

90. Tnew^ A method of treating a surface of a semiconductor substrate, comp risi ng the step s of: 

applying an aqueous solution to the su rface of the substrate to remove org anic material 
and dielectric material therefrom at a rate of about 50 to about 150 ang stroms/minute to render 
the surface hydrophobic: the aque ous solution comp rising ammonium fluoride and an org anic 
acid in a ratio of about 2:1 (v/v\ and having a pH of about 4 to about 6. 
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91 . Tnew) A method of treating a surface of a semiconductor substrate, comp rising the steps of- 

applying an aqueous sol ution to the surface of the substrate to remove organic material 
and dielectric materia l therefrom at a rate of about 50 to about 150 angstroms/minute to render 
the surface hydrophobic: the aqueous solutio n comp risin g an inorg a nic fluorine comp ound and 
an organic acid in a rati o of about 30:70 to about 70:30 % by volume, and haying a pH of about 3 
to about 6. 

92. (ncv/) The method of Clai m 91. wherein the aqueous solution remove s the dielectric 
material at a rate of about 50 to about 1000 angstroms per minute. 

93. (new) The met hod of Claim 9L wherein the aqueous solution removes the dielectric 
material at a rate of about 50 to about 600 angstroms per minute. 

94. fnew) The method of Clai m 91. wherein the aq ue ous solution comprises hydrofluoric acid 
and an organic acid in a ratio of about 30:70 to about 40:60 % bv volume, and has a p H of about 
3 to about 4. and the aqueous sol ution removes the dielectric material at a rate of about 400 to 
about 600 angstroms per minute. 

95. rnew^l The method of Clai m 9L wherein the aque ous soluti on comp rises ammonium 
fluoride and an organic acid in a ratio of about 60:40 to about 70:30 % bv volume, and has a p H 
of about 4 to about 6. and the aq ueous solution removes the dielectric material at a rate of about 
50 to abo ut 150 an gstroms per minute. 

96. fnew^l A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an a queous solution to the surface of the substrate to remove dielectric material 
from the surface of the substrate at a rate of about 400 to about 600 ang stroms/minute: the 
aqueous solution comprising hydr ofluoric acid and an organic acid in a ratio of ab out 30:70 to 
about 40:6 0 % bv volume, and having a pH of about 3 to about 4. 
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97. Tnew) A method of treating a surface of a semiconductor substrate, com prising the step s of: 

applying an aqueous solution to the surface of the substrate to remove dielectric material 
therefrom at a rate of about 50 to about 150 angstroms per minute: the aqueous solution 
comprising ammonium fluoride and an organic acid in a ratio of about 60:40 to about 70:30 % 
by volume, and having a pH of about 4 to about 6. 

98. faew) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom and render the surface hydrophobic: the aqueous solution 
comprising an organic fluorine comp o und and an inor ganic acid in a ratio of about 1 :5 (\/v). 

99. Tnew) The method of Claim 98. wherein the organic fluorine-comprising compound is 
selected from the group consisting of hydrogen fluoride pvridinium. tetramethvlammonium 
fluoride, triethvlamine trihvdrofluoride. and mixture s thereof. 

100. (new) The method of Claim 98. wherein the aqueous solution removes the dielectric 
material at a rate of about 50 to about 1000 angstroms per minute. 

101 . fnew) A method of treating a surface of a semiconductor substrate, comprising the step s 

2£ 

a pplying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom and render the surface substantially hydrophobic: the aq ueous 
solution comprising an organic fluorine compound and an inorganic acid in a ratio of about 1:5 
(y/v): the organic fluorine-comprising compound selected from the group consisting of hydrogen 
fluoride pvridinium. tetramethvlammonium fluoride, triethvlamine trihvdrofluoride. and 
mixtures thereof 
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102. (new) The met hod of Claim lOL wherein the aqueous solution remov es the dielectric 
material a t a rate of about 700 angstroms per minute. 

103. (new) A meth od of treating a surface of a semiconductor substrate, comprising the step s 
2£ 

applying an a queous solution to the surface of the substrate to remove organic material 
and dielec tric material therefrom to render the surface substantially hydrophobic: the aq ueous 
solution comprising an org anic f luorine compound and an inorganic acid in a ratio of about 1 :5 
(vM: the organic flu orine-compri sing com pound selected from the group consisting of hydrog en 
fluoride pvridinium. t etramethvlammonium fluoride, triethvlamine tri hvdrofluoride. and 
mixtures thereof: and the inorg anic acid selected from the group consisting of sulfuric acid, nitric 
acid, hydrochloric acid, phosphoric acid, and mixtures thereof 

104. (nev^) A meth od of treating a surface of a semiconductor substrate, comprising the step s 

applying an a queous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom t o render the surface substantially hydrop hobic : the aq ueous 
solution comprising h ydrogen fluoride p vridi nium and an inorganic acid in a ratio of about 1 :5 

105. Tnew) A metho d of treating a surface of a semiconductor substrate, comprising the step s 
2£ 

applying an a queous solution to the surface of the substrate to remov e organic material 
and dielec tric materia l therefro m to render the surface substantially hydrophobic: the aqueous 
solution comprising an organic fluorine compound and an inorganic acid in a ratio of about 
13:86 to abou t 19:80 % bv volume. 
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106. fnew) The method of Clai m 105. whe rein the or ganic fluorine-comp rising compound is 
selected from the p;roup consisting; of hydrogen fluoride pvridinium. tetram ethvlammonium 
fluoride, triethvlamin e trihvdrofluoride. and m ixtures thereof 

107. Tnew) The method of Clai m 105. wherein the aqueous solution removes the dielectric 
material a t a rate of about 50 to about 1000 angstroms per minute. 

108. Tnew) The method of Clai m 105. wherein the aq u eous solution removes the dielectric 
material at a rate of about 700 angstroms per minute. 

109. fnew) A method of treating a surface of a semiconductor subst rate, comp rising the step of: 

applying an aqueous solut ion to the surface of the semiconductor substrate to remove 
organic material and dielectric material therefr om at a rate of about 50 to about 1000 ang stroms 
per minute to render the surface su bstantially hydrop hobic: the aq ueous solution comprising 
hydrogen fluoride pvridinium and an inorg an ic acid in a r atio of abo ut 13:86 to about 19:80 % bv 
volume. 

1 10. Tnew) The method of Clai m 109. wherein aq ueous solution removes the dielectric material 
at a rate of about 700 angstroms per minute. 

111. (new^ A method of treating a surface of a semicond uctor substrate, comp rising the step of 

applying an aqueous soluti on to the surface of the semicondu ctor substrate to selectively 
remove dielectric mat erial and up to a minimal amount of organic material therefrom: the 
aqueous solution com prising an inorganic fluorine compound and an organic acid in a ratio of 
about 2:1 (v/w\ and having a pH of about 2 to about 6. 

1 12. (new^ The method of Claim 111, wherein the aqueous solution removes the dielectric 
material at a rate of gr eater than about 1000 a ngstroms per minute. 
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113. (new) The method of Claim 111, wherein the aqueous solution removes the dielertrir. 
material at a rate of greater than aho ut 2000 anpstroms ner minute 

1 14. rnewt The method of Claim 111, wher ein aoueous solution removes the organic material at 
a rate of about 1 angstrom per minute. 

115. (new) The method of Claim 111, wherein the aqueou s solution provides an etch selectivity 
ratio for the dielectric material to o rganic material of ahout 50:1 to ahout 1000:1 . 

116. Cnew^ The method of Claim 111, wherein th e inorganic fluorine-comprising compound is 
selected from the group con.sisting of hydrofluoric acid, ammonium fluoride, and mixtures 
thereof 

117. (newt The method of Claim U L wherein the organic acid is selec ted from the p;roup 
consisting of citric acid, gallic aci d, acetic acid , formic ac id, prop ionic acid, n-butvric acid, 
isobutvric acid, benzoic acid, ascorbic acid, gluconic acid, malic acid, malonic acid, oxalic acid 
succinic a cid, tartaric acid, and m ixtures thereof 

1 18. (new^ The method of Claim 1 11, wherein the organic acid is selected from the p ;roiip 
consisting of citric acid acetic acid, ascorbic acid, and mixtures thereof 

1 19. rnew't A method of treating a surface of a se miconductor substrate, comprising the step nf 

applying an aqueous solutio n to the surfa ce of the semiconductor sub.strate to selectively 
remove dielectric material therefrom a t a rate of f ^reater than about 1 000 anpstroms ner minute- 
the aqueous solution comprising an inorganic flu orine comp o und and an or ganic acid in a ratio 
of about 2:1 (v/v\ and haying a pH of about 2 to ahout 6: the inorganic fluori ne comp ound 
selected from the group consisting of h ydrofluoric acid, ammonium fluoride, and mixtures 
thereof 
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120. fnew) A method of treatin ^^ a surface of a semiconductor substrate, comprisinp the step nf- 

applying an aoueous sohition to the surface of the semiconductor substrate to selertivplv 
remove dielectric material therefrom a t an etch selectivity ratio for the dielectric material to 
organic material of about 50:1 to about 1 0QQ:1 : the aqueous solution romnrising an inorp pn.V 
fluorine comnound and an organic a cid in a ratio of about 2:1 Tv/vl and having a nH of about 9 
to about 6; the inorganic fluorine compound selecte d from the prpun consisting of hydrofluoric 
acid, am monium fluoride, and m ixtures thereof 

121. (new) The method of Claim 1 20. wherein the aq ueous solution selectively removes thp 
dielectric material at a rate of greate r than about 1 000 angstroms ner minute 

122. (nevy'^ The method of Claim 120. wherein t he aoueous solution selectively removes the 
dielectric material at a rate of great er than about 2000 angstroms ner minute 

123. (new) A method of treatinp a surface of a semiconductor sub.strate. comprising the step of 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove low-k dielectric material and up to a minimal amount of organic material therefrom: the 
aqueous solution compri sing hydrofluoric acid and an organic aci d in a ratio of about 2:1 fv/v^ 
and havin g a nH of about 2 to about S 

124. rnew) The method of Claim 123. wherein th e aoueous solution selectively removes thp 
low-k dielectric material at an etch selecti vity ratio for the dielectric material to organic matPrial 
of about 50 :1 to about 1000-1 

125. rnew) The method of Claim 1 23. wherein the aq ueous solution selectively removes the 
dielectric material at a rate of greater than about 10 00 angstroms per minute. 

126. fnewl The method of Claim 123. wherein th e aoueous solution selectively removes thp 
dielectric material at a rate of greater than about 2000 angstroms per minute. 
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127. Tnew^ A method of treating a surface of a semicond uctor substrate, comprising the step of: 

applying an aqueous sol ution to the surface of the semiconductor substrate to selectively 
remove low-k dielectric material and up to a minimal amount of org anic materi al therefrom: the 
aqueous solution com prising am monium fluoride and an organic acid in a ratio of about 2:1 
(\/v\ and having a p H of about 3 to about 6. 

128. faew) The method of Clai m 127, wherein the aqueous solution selective ly removes the 
low-k dielectric material at an etch selectivity ratio for the dielectric material to organic material 
of about 50:1 to about 1000:1 . 

129. Tnew) The method of Cl aim 127. wherein the aqueous solution selectively removes the 
dielectric material at a rate of g re ater than about 1000 angstroms p er minute. 

130. Tnew) The method of Cla im 127. wh erein the a queous solution select ively removes the 
dielectric material at a rate of g reater than about 2000 an gstroms p er minute. 

131. Tnewl A method of treating a surface of a semiconductor subs trate, com prising the step of: 

applying an aqueous solu tion to the surface of the semiconductor subst rate to selectively 
remove low-k dielectric material and up to a minimal amount of org a nic material therefrom: the 
aqueous solution comprising an inorganic flu orine compound and an org anic aci d in a ratio of 
about 63:36 to about 7 0:30 % bv volume, and having a p H of about 2 to about fi 

132. (new") A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous soluti on to the surface of the semiconductor substrate to selectively 
remove low-k dielectric material th erefrom at a rate of g rea ter than about 1000 ang s troms per 
minute: the aqueous solution com prising an inorganic fluorine comp ound and an organic acid in 
a ratio of about 63:36 to about 70:30 % bv volume, and having a pH of abo ut 2 to about 6: the 
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inorganic fluorine compound sele cted from the g roup co nsisting of h ydrofluoric acid, ammonium 
fluoride, and mixtures thereof 

133. (new) A meth od of treating a surface of a semiconductor substrate, comp rising the step of 

applying an a queous solution to the surface of the semiconductor substrate to selectively 
remoye low-k dielect ric material therefrom at an etch s electivity ratio for the d ielectric material 
to organic material o f about 50:1 to about 1000:1: the aqueous solution comprising an inorg anic 
fluorine compound an d an org ani c acid in a ratio of about 63:36 to about 70:30 % bv volume: the 
composition having a pH of about 2 to about 6: the inorganic fluorine compou nd selected from 
the group consisting of hydrofluoric acid, ammonium fluoride, and mixtures thereof 

134. (new) A met hod of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
organic material and up to a mi nimal amount of low-k dielectric material therefrom: the aqueous 
solution comprising an inorganic fluorine compound and an organic acid in a ratio of about 
1 : 1 00 r vM. and having a pH of about 3 to about 4. 

135. (new) The met hod of Claim 134. wherein the aqueous solution removes organic material at 
a rate of about 400 to about 600 ang stro ms per minute. 

136. (new) The met hod of Claim 134, wherein the aqueous solution select ively removes the 
organic material at an etch selectivity ratio for the org a nic material to dielectri c material of about 
200:1. 

137. (new) The me thod of Claim 134. wherein the aqueous solution removes the org anic 
material at a rate of a bout 200 angstroms per minute and the dielectric material at a rat e of about 
1 angstrom per minute. 
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138. fnew^ A method of treating a surface of a semicond uctor subst rate, comp rising the step of: 

applying an aqueous solution to the sur face of the semiconductor substrate to selectively 
remoye or ganic material therefrom at an etch selectiyity ratio of about 200:1: the aqueous 
solution comprising h ydrofluoric acid and an organic acid in a ratio of about 1 :100 (y/v\ and 
haying a pH of about 3 to about 4. 

139. (nev/) The met hod of Claim 138, wherein the organic material comprises a photoresist 
material. 

140. Tnew^l A meth od of treating a surface of a semiconductor substrate, comprising the step of 

applying an aqueous solution to the surface of the semiconductor substrate to selectiyely 
remoye organic mate rial therefrom at an etch selectivity ratio of the org anic material to low-k 
dielectric material of about 200:1: the aqueous solution comp risi ng up to about 2% bv volume 
hydrofluoric acid and about 98-99% by volume aqueous organic ac id, and having a pH of 
about 3 to about 4. 

141 . (nev^) The method of Claim 140. wherein the org an ic acid is an about 20-60% aq ueous 
solution. 
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